Assessment of Dopamines-β-Oxidase Activity in the Skin of Guinea Pig In Vivo*  by Westlake, Robert J. & Kopin, Irwin J.
THE JOURNAL OF INVESTLOATIVE DERNATOLOOT
Copyright 1556 by The Williams & Wilkins Co.
Vol. 47, No. 2
Printed in U.S.A.
Preliminary and Short Report
ASSESSMENT OF DOPAMINE-fl-OXIDASE ACTIVITY IN THE
SKIN OF GUINEA PIG IN TTIVO*
ROBERT J. WESTLAKE, M.D. AND IRWIN J. K0PIN, M.D.
Dopamine-fl-oxidase activity has been demon-
strated in the skin in vitro by use of dopamine-
C'4 conversion to norcpinephrine (1). Both dop-
amine and norepinephrine, however, can be
destroyed by monoamine oxidase (MAO) or
catechol-O-methyltransferase (COMT); and net
norepinephrine formation from dopamine may
not accurately reflect the activity of dopamine-
p-oxidase in vivo. Assessment of /4-hydroxylation
in vivo in man has been attempted using a-
methyltyramine conversion to a-methyloctopamine(2). The advantage of a-methyltyramine is that
neither it nor its /3-hydroxylated product is a
substrate for MAO or COMT. The availability of
a-methyltyramine-H' of high specific activity
made possible investigation of the use of this
compound for assessment of dopamine-j3-oxidase
activity in skin.
METHOD5
ce-Methyltyramine-H' was prepared by cata-
lytic tritiation (New England Nuclear Corp.,
Boston, Mass.) and purified by paper chromatog-
raphy.
The backs of Hartley-strain female guinea pigs
weighing 300—350 grams were sbaved with a razor
blade, and 0.1 ml of saline containing 10 sc a-
methyltyramine-H' was injected intracutaneously.
The injection site was circled with a ballpoint pen,
and 2 mm punch biopsy specimens were taken
from the area of injection at various intervals
after injection of the labeled amine. The biopsy
specimens were immediately frozen on dry ice,
weighed, and homogenized in 2.0 ml of 0.4 n per-
chloric acid. The homogenate was assayed for
total amine-H8 and a-methyl octopamine-H' as
previously described (3).
aE5IJLT5 AND DIscussIoN
Formation and diseppearance of a-methyl oc-
topomine —Following intracutaneous injection of
a-methyl tyramine-H5, there is a rapid disappear-
ance of the tritium. The /3-hydroxylated deriva-
tive, a-methyloctopamine-H', forms rapidly; and
it is largely retained at the injection site so that
after 90 minutes, it accounts for almost all of the
tritiated amine present (Table I). The p-hydrox-
ylating enzyme appears to be confined to the
sympathetic nerves (4); and the p-hydroxylated
derivative of a-methyltyramine-H' is retained in
these neurons (5), bound at norepinephrine-stor-
age sites (3). These results confirm the presence
of dopamine-p-oxidase in the skin (1) and suggest
that, as in the heart (5), the rapid entry of a-
methyltyramine into the sympathetic nerves and
TABLE I
Total amine and j3-hydroxylated amine content of
skin following intracutaneous injection of 100
tee a-met hyltyramine-H'
Results are expressed as cpm. H' in biopsy of
skin (about 5 mg) SEM where six samples were
taken
Mm. p
iniect.
Number of
biopsies
Cpm/50 mg skin
Total fl-OH
7 1 64,100 2550
15 1 26,050 2500
30 6 13,950 1340 2700 196
40 1 5,800 3250
90 6 2,500 + 129 2650 + 210
I
HH
NH<aOHHe,O-
Fin. 1. a-Methyloctopamine-H' content of the
skin at various times after injection of a-methyl-
tyramine-H'. Results are expressed as cpm per mg
skin (± SEM).
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FIG. 2. Dopamine-fl-oxidase activity in skin fol-
lowing treatment with disulfiram. Results are ex-
pressed as percent of control value for formation
of a-methyloctopamine-H°.
its conversion to a-methyl octopamine result in
retention of the fl-hydroxylated product at the
area uf injection. There is an exponential decline
in the a-methyloctopamine-H° content of the
skin at the injection site (Fig. 1). The disappear-
ance of a-methyloctopamine from the skin appears
to he more rapid than from the heart (5). Since
this amine functions as a "false neurochemical
transmitter" (5), its rate of disappearance may
reflect higher adrenergic activity in the skin than
in the heart during these experiments.
Effect of disulfiram on dopamine-$-oxidase in
the skin.—Disulflram has been shown to be a
potent inhibitor of dopamine-p-oxidase in vivo(6) as well as in vitro (7). This drug was, there-
fore, used to determine whether the a-methyl-
octopamine-H° formation could be used to quan-
tify the dopamine-fl-oxidase activity of the skin
in vivo. Doses of disulflram varying from 1.0 to
400 mg/kg body weight were injected intraperi-
toneally, and the formation of a-metbyltyramine-
11° determined. The degree of inhibition of p-
hydroxylation was clearly related to the dosage of
disulflram (Fig. 2) and parallels the degree of
inhibition found in the heart (6). Dopamine-fl-
oxidase activity in tissues appears to be confined
to sympathetic nerves (4). Assessment of the ac-
tivity of this enzyme in skin may, therefore, serve
as an indicator of the integrity of the sympathetic
innervation to a given region.
SUMMARY
The amount of a-methyloctopamine-H° formed
from a-methoxytyramine-H° is related to the dop-
amine-fl-oxidase activity, and its formation can
be used to assess the activity of this enzyme in
skin in vivo.
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